The extant supply chain literature applied Transaction Cost Economics (TCE) to determine the choice and benefits of outsourcing. Most of the studies used transaction attributes (e.g., asset specificity, risk) to predict the efficiency of outsourcing and did not offer much implications on the performance of outsourcing. This study extends the discussion of TCE and outsourcing to the selection of governance mechanisms for an effective outsourcing transaction. Specifically, our objective is to provide a better understanding as to how firms follow up on their outsourcing decisions to enhance manufacturing competitiveness through the governance mechanism, such as contract and relational adaptation (buyer-supplier cooperation). A TCE-based outsourcing model is developed to depict the relationships among key TCE variables, including transaction attributes (asset specificity, risk, and measurement ambiguity), governance mechanisms (contractual clauses and relationship adaptation), and manufacturing competitiveness. Based on the data collected from 969 manufacturing plants in 17 countries, we found significant meditational effects from contractual clauses and relational adaptation. Firms in our sample rely on either or both types of governance mechanisms to safeguard uncertainties and opportunism inherent in outsourcing, which enhances manufacturing competitiveness. The important managerial and research implication is that, for making an outsourcing decision, it is insufficient to merely examine the transaction attributes without recognizing how various forms of governance mechanisms can be implemented to enhance outsourcing effectiveness.
I. Introduction
During the last two decades, outsourcing has become an important source for competitive advantage [3] [18] [23] . Nonetheless, in their comprehensive review of the outsourcing research literature, Hatonen and Eriksson [12] found the lack of investigation on effective management of existing outsourcing transaction. It is vital that managers have a good understanding of what makes outsourcing effective. In particular, once an outsourcing decision is made, what governance mechanisms can managers implement to sure that both the buyer and the supplier work together as intended to accomplish the outsourcing objective, enhance manufacturing competitiveness?
The objective of this study is to provide a better understanding as to how firms follow up on their outsourcing decisions to enhance manufacturing competitiveness through the applications of contractual clauses and relational adaptation. The research premise is that outsourcing itself does not guarantee success unless proper governance mechanism is instilled to safeguard investments and adapt to uncertainties and opportunism. This study makes several contributions to the outsourcing and TCE literature. First, it extends the discussion of TCE and outsourcing to the selection and execution of governance mechanisms. A comprehensive TCE-based outsourcing model is developed by treating contractual clauses and relational adaptation as independent variables, as opposed to simply using transaction attributes to predict the efficiency of an outsourcing decision. Next, the extant literature often does not investigate the performance implications of sourcing decisions. The proposed outsourcing model examines the influences of outsourcing on manufacturing competiveness. Finally, this study collects empirical data to further the understanding of current outsourcing practices and test the proposed outsourcing model. The empirical results reveal the adoption of the two selected governance mechanisms and their relative efficacy. For inter-organizational transactions, risks and opportunism arise from various sources, including asset specificity, performance ambiguity, and market uncertainties. The understanding of the relative efficacy of individual governance mechanisms associated with different sources of risks and opportunism should offer valuable guidelines for improving outsourcing effectiveness.
II. Theoretical Development TCE & SCM
The premise of TCE is to address the question, "Why do organizations exist?" [6] . The framework of TCE is frequently used to determine the proper governance structure of corporate transactions and what activities should be internalized versus purchased [44] . TCE argues that firms select the transaction structure with the lowest transaction cost that effectively protect against partner opportunism, ensure that partners fulfill contractual obligations, and provide a framework for dealing with uncertainties [22] [43]. Figure  1 displays the framework of TCE regarding the relationships among transaction dimensions/attributes, institutional structure, hybrid forms of governance and control mechanism, and transaction effectiveness. Overall, TCE proposes to choose the most efficient governance structure, supported by some sorts of governance mechanisms, and hence contributes to low exchange costs incurred by the transaction.
The concept of TCE has long been discussed and applied in the fields of strategy, marketing, and organizational behavior. The TCE literature actually discusses the function of contractual details and relational adaptation as safeguard mechanisms to achieve transaction effectiveness [41] [42]. In other words, whether or not an outsourcing decision is effective depends not only on the nature of transaction (e.g., asset specificity) but also on the execution of governance mechanisms to monitor and evaluate the outsourcing activities. The extant outsourcing literature discusses the relationships between the attributes of transaction and governance structure along the market-hierarchy continuum, but such discussion is insufficient to describe / prescribe how various forms of governance mechanism can be implemented to enhance the effectiveness of transaction. Therefore, the research question this study intends to address is as follows.
Research Question: How can firms make their outsourcing effective through choosing and executing hybrid forms of governance mechanism to safeguard their benefits and adapt to uncertainties?
More precisely, we are interested in examining the role of the two governance mechanisms (contract and relational adaptation) in achieving the effectiveness of existing outsourcing decision. Figure 1 displays a conceptual model that hypothesizes the relationships between key TCE variables, including uncertainty (technological, behavioral, market), asset specificity (supplier investment), contractual clauses (safeguarding), relational adaptation (buyer-supplier cooperation), and manufacturing competitiveness. The [34] . Note that transaction frequency is not included as a transaction attribute since it is considered to be a less significant factor [34] . The research premise is -given an existing outsourcing transaction, how well firms safeguard and adapt (against uncertainty, performance ambiguity, and asset specificity) would subsequently influence the effectiveness of outsourcing measured by manufacturing competitiveness. We challenge the assumption that proper outsourcing decisions can be made merely based on transaction attributes.
Conceptual model and research hypotheses
Supplier asset specificity refers to the transferability of supplier investment that supports a given transaction between a firm and the provider of a good or service [42] . Joskow [20] investigated the relationship between asset specificity and the length of contracts. When supplier asset specificity increases, the supplier is more vulnerable to holdup in future transaction because of dedicated assets. In the meantime, the buyer is also vulnerable to holdup because of switching costs [19] [33]. In other words, transactionspecific investments give rise to a safeguarding problem and mechanisms must be provided to minimize the risk of subsequent opportunistic exploitation [42] . As a result, when specificity increases, both sides may rely on establishing certain contract terms to reduce holdup risk. Similarly, specific investments would increase the commitment to the relationship [1] . Therefore, asset specificity could potential increases the level of informal interactions engaged by buyer and supplier. Accordingly, the following hypotheses are proposed.
H1: There is a positive relationship between supplier asset specificity and the use of contractual governance for safeguarding.
H2: There is a positive relationship between supplier asset specificity and the use of relational adaptation for safeguarding. Uncertainty results from unexpected variation in circumstances surrounding the transaction. It may include a lack of knowledge about the demand, technology, behavior or providers' performance. When aspects of transactions are highly uncertain, firms face adaptation and information processing problem. A buyer will face safeguarding costs such as the expenditures incurred in fully specifying in advance and continually adjusting to changes. To the extent that the relevant contingencies are too numerous or unpredictable to be specified ex ante in a contract, an adaptation problem exists [4] [35] and mechanisms must be put in place to permit adjustments to be made as events unfold. More precisely, a buyer could include certain clauses in the contract to prevent its supplier from being opportunistic [9] . Since there are limits to the extent of uncertainty that can be managed through formal contractual clauses, firms could choose to rely on mutual cooperation to improve transaction effectiveness [15] [10] [33] . In summary, uncertainty increases the use of both contract and adaptation in inter-organizational transactions, which supports the development of the following hypotheses.
H3: There is a positive relationship between uncertainty and the use of contractual governance H4: There is a positive relationship between uncertainty and the engagement of relational adaptation
The newness of the technology may drive the performance measurement complexity and ambiguity (H5). Ouchi [29] asserted that high levels of performance ambiguity require output-based measures be supplemented with control mechanisms. The degree of measurement ambiguity influences the design of governance structure including contractual clauses and cooperative adaptation. In other words, as performance ambiguity increases, firms' ability to write complete contracts deteriorates [2] [11] [17] . To reduce the problem of opportunism, firms must not only rely on contractual terms, but also execute cooperation for safeguarding [14] [16]. Therefore, the less exact the performance specification, the greater the need for control (H6) and adaptation (H7). If the contract is not detailed, there is a need for buyers to safeguard their interests. Consequently, we posit the following hypotheses.
H5: There is a positive relationship between newness of technology and performance measurement ambiguity H6: There is a positive relationship between performance measurement ambiguity and contractual governance H7: There is a positive relationship between performance measurement ambiguity and relational adaptation Several studies suggested that relational adaptation serves as a substitute for formal contracts and control [28] [31]. The informal agreement for sharing information, solving problems and reducing opportunism reduces the need for costly contractual safeguard. Moreover, both contractual governance and relational adaptation safeguard uncertainties and opportunism and thereby enhance outsourcing performance. Effective contracting practices could make outsourcing outcome more predictable and mitigate the risk associated with opportunism [32] . The better control and suggested that research should focus on the impact outsourcing has on a firm's ability to compete. The performance criterion of TCE is often narrowly limited to just the costs and not the benefits from the transaction. From a strict economic perspective, transaction costs could include negative opportunity costs to represent the benefits of the transaction. The benefit of outsourcing transactions is derived from the buyer better utilizing its resources, which leads to higher competitiveness performance. Since the benefits are realized from the execution of contract with the support of informal buyer-supplier cooperation, they are considered as endogenous variables determined by the governance mechanism. Accordingly, we hypothesize that the increase use of the contract and supplier-buyer cooperation will be positively related to overall competitive performance.
H8: There is a negative relationship between relational adaptation and contractual safeguard H9: There is a positive relationship between contractual governance and manufacturing competitiveness performance H10: There is a positive relationship between relational adaptation and manufacturing competitiveness performance
III. Research Methodology Samples & measures
The data were gathered by the Global Manufacturing Research Group (GMRG). GMRG is a multinational community of researchers studying the improvement of manufacturing practices worldwide (www.gmrg.org). The GMRG consists of leading international academic researchers from over twenty countries who developed the GMRG database survey instrument for use around the world. This survey facilitates a global comparison of the effectiveness of manufacturing practices [40] 
IV. SEM Analysis and Results

Full and partial mediation model
The SEM results of the full mediation model were presented in Table 2 . The overall fit indices of the model are  2 (122) = 545.49, RMSEA =.059; CFI = 0.92; NFI = 0.91; GFI = .94, and they are within acceptable scope, suggesting that the model was a good fit to the data.
The statistical results lend support for H1and H2 that asset specificity (AS) increases the use of both contractual governance (CG) and relational adaptation (RA) to safeguard the supplier's investment. Both CG and RA help to avoid irrational and opportunistic behaviors because of the dependencies resulting from transaction specificity. Our samples also rely on legal contract to curtail early contract As expected, newness of technology (NT) apparently creates difficulties to measure supplier performance (PA), supporting H5. Interestingly, performance ambiguity does not increase the use of contractual governance. Instead, our samples resort to informal and mutual cooperation to solve problems from measurement ambiguity. H7 is supported but not H6. The results indicate that not all uncertainties can be detailed in the contract and informal adaptation is a necessary ingredient to deal with the gray area of an outsourcing transaction.
Table 2 SEM Results
Another surprising finding is the insignificant relationship between relational adaptation and contract governance, and H8 is not supported. The mutual trust and collaboration have no significant impact on using contractual clauses for safeguarding. Finally, as expected, both contract and adaptation improve manufacturing competitiveness, supporting H9 and H10. Both governance mechanisms appear to have significant direct effects on performance, which implies that they could indirectly influence the effects of transaction attributes.
Adding the direct links AR MC, Risk MC and PA  MC to the full mediation model creates a partial mediation model with  2 (119) = 529.77. The model specifications, goodness-of-fit statistics and path coefficients of the partial mediation model are summarized in Table 7 . All the fit indices and the significance of paths are virtually identical with the first model. The  2 difference ( 2 (3) = 545. 49 -529.77 = 15.72) between the two models is statistically significant (the critical  2 (3) value is 11.3 for p < ,01). Accordingly, we reject the null hypothesis, suggesting that not all direct effect paths between exogenous variables and manufacturing competitiveness are zero. Therefore, the second model (partial mediation) is a more fitting model to describe the relationships among all variables. Table 3 summarizes the total and indirect effects of asset specificity (AS), behavioral and market risk (Risk), and performance measurement ambiguity (PA). For all transaction attribute variables, their total effects on manufacturing competitiveness (MC) are greater than their direct effects. In other words, their indirect effects from the execution of contract and cooperation display positive influences on transaction performance. Take the AS variable as an example, its direct effect on performance is .03 (statistically insignificant). Meanwhile, AS increases the use of contractual governance (standardized coefficient = .27) and cooperation (.26), and both have positive influence on transaction performance (.21 and .13). The indirect effect of asset specificity from both contract and cooperation is .10 (p < .01), which in turn increases the total effect to .03 + .10 or .13 (p < .01). Therefore, the governance mechanism, CG and RA, is essentially a full mediator for the impact of AS on MC. In other words, while asset specificity itself does not have significant influence on manufacturing competitiveness, the practices of contractual clauses and relational adaptation would indirectly and significantly reinforce the effects of asset specificity on transaction performance.
Mediation effect of governance mechanism
Similar observations were made in the case of the other two exogenous variables. The negative effect of market and behavioral risks were reduced from -.18 to -.16 (both are significant at p < .01) with the indirect effect of .02 from governance mechanism. The influence of performance measurement ambiguity on manufacturing competitiveness turns positive into a positive .05 (p < .05), after incorporating its indirect effect from governance mechanism. It appears that governance mechanism significantly mitigates problems arising from the difficulties of assessing supplier performance. Overall, the indirect effect that all transaction attributes received from the contract and cooperation help to improve their influence (total effects) on manufacturing competitiveness. As a result, two of the three transaction attributes have statistically significant total 
V. Discussion and Conclusions
What makes outsourcing effective? Previous TCE studies primarily consider transaction attributes to determine whether outsourcing should be done. The mediation effect of governance mechanism is never properly investigated. Out statistical results reveal that, among three transaction attributes, risk is the only factor that has significant direct influence on outsourcing performance, measured as manufacturing competitiveness. Nonetheless, governance mechanism, contractual governance and relational adaptation, mediates the effect of all three transaction attributes. In general, both contractual terms and cooperative adaptation seem to provide effective safeguard against uncertainty, asset specificity and performance ambiguity, which ultimately lead to more effective transactions and higher competitiveness. In the aggregate level, the results indicate that it is insufficient to make outsourcing decisions merely examining asset specificity, risk, and measurement difficulties without taking the effects of governance mechanism into consideration. The market-hierarchy continuum obscures different forms in which outsourcing transactions can be organized. A carefully structured governance mechanism, a combination of contractual clauses and the buyer-supplier cooperation, leads to higher outsourcing effectiveness.
While the governance mechanism has significant mediation effect, we found that, with the exception of asset specificity, contractual governance and relational adaptation are not equally effective to safeguard opportunism and uncertainties. Trading parties seem to actively engage in contractual clauses and informal cooperation to protect special supplier investment. Our sample firms rely on informal agreements and mutual trust to deal with measurement difficulties rather than a detailed contract. This is consistent with previous studies [15] .
Finally, risk requires contractual safeguard to achieve effective outsourcing. Nonetheless, our samples do not increase their informal cooperation with suppliers to mitigate market and behavioral risks. In fact, they even reduce the level of adaptation in response to the increase of risk. It could be explained as risk increases, there is more distrust (possibly due to the blame for the risk) causing less informal cooperation. During a post-survey interview, a plant manager in China expressed his disappointment with how his supplier cancelled orders without prior communication. Disgusted by the supplier's action, the plant manager called off several meetings and reduced the level of interaction with the supplier. It appears when the supplier exhibits behaviorism in the existing business relationship, distrust develops and firms choose to curtail informal cooperation but simply rely on formal contract to manage the outsourcing. Regardless of the real causes of reduced adaptation, our results indicate that firms are missing the great opportunity of improving transaction effectiveness. There are many studies proving the benefits of informal problem solving and mutual trust. The partial mediation model seems to provide a valid framework to assess the value of developing partnership and trust between them, which is a very important aspect of outsourcing research that has not been properly addressed [10] [12].
